Our group has previously demonstrated that men with Sertoli Cell Only Syndrome (SCO) demonstrate a 17x downregulation of miR-202-5p compared to testis biopsies from normal controls. We subsequently demonstrated that using an inducible model of SCO in mice does not deplete miR-202-5p levels. In this study, we sought to computationally evaluate mRNA targets for miR-202-5p, test for miR-202-5p to 3UTR interactions, and evaluate the impact of in vivo delivery of a miR-202-5p inhibitor on spermatogenesis.
INTRODUCTION AND OBJECTIVES:
Our group has previously demonstrated that men with Sertoli Cell Only Syndrome (SCO) demonstrate a 17x downregulation of miR-202-5p compared to testis biopsies from normal controls. We subsequently demonstrated that using an inducible model of SCO in mice does not deplete miR-202-5p levels. In this study, we sought to computationally evaluate mRNA targets for miR-202-5p, test for miR-202-5p to 3UTR interactions, and evaluate the impact of in vivo delivery of a miR-202-5p inhibitor on spermatogenesis.
METHODS: Computationally predicted mRNA targets of miR-202-5p were created using RNAseq and miRNAseq biological data from 44 testis biopsies. A custom multi-parametric, multi-dimensional association of vectors was used to capture both linear and non-linear algorithms via neural network machine learning. To validate miR-202-5p interactions with the 3UTR of CHEK1 gene, a luciferase reporter assay was used. These reporter plasmids were transfected and later transduced in Human Embryonal Kidney (HEK293) cells prior to measuring luciferase activity in the presence of miR-202-5p. To test the in-vivo impact, 50nM FITC-labelled miR-202-5p inhibitor was injected into murine efferent ducts along with a scrambled control miRNA on the contralateral side. Testes were subsequently evaluated via histology and immunofluorescence.
RESULTS: MiR-202-5p was found to be heavily implicated in epidermal growth factor (EGF) pathway regulation and cell cycle control. The computationally derived results were validated in vitro with using miRNA-3UTR luciferase reporters where miR-202-5p reduced the luciferase activity of cells transduced with CHEK1 3UTRs but not when the 3UTR was designed with a mutated seed region. We further confirmed the critical role miR-202-5p exerts during spermatogenesis by observing a knockdown of spermatogenesis in murine testis tubules in the presence of a miR-202-5p inhibitor, and maintenance of spermatogenesis in the presence of a scrambled control miRNA.
CONCLUSIONS: In follow-up to our previous studies investigating the role of miR-202-5p, we demonstrated that miR-202-5p is largely implicated in EGF pathway regulation in Sertoli cells maintaining an end-differentiated state. Furthermore, we demonstrated that miR-202-5p is critical to spermatogenesis as in vivo inhibition results in spermatogenic knockdown and SCO histopathology. Further research is prudent to determine the role of miR-202-5p therapy to potentially restore spermatogenesis in men with non-obstructive azoospermia. 
MP75-14 E2F1 IS A MASTER REGULATOR OF TESTICULAR DESCENT AND SPERMATOGENESIS VIA ITS REGULATION OF THE WNT4 PATHWAY
Carolina Jorgez, Jason Scovell*, Abhishek Seth, Nathan Wilken, Juan Bournat, Houston, TX; Dolores Lamb, New York, NY INTRODUCTION AND OBJECTIVES: Infertility affects 15% of couples trying to conceive. The etiology for most cases of male infertility is unknown. However, a well-recognized contributing cause of male infertility is cryptorchidism, the most common birth defect in men. Genedosage changes resulting from microdeletions and microduplications encompassing E2F1 are present in a subset of infertile men, including some that were cryptorchid. It was hypothesized that gene-dosage changes in E2f1 can cause cryptorchidism.
METHODS: Detailed phenotypic analyses of E2f1 null mice were conducted to assess testicular development, location and function.
RESULTS: E2f1-null mice had inguinal cryptorchidism with severe structural defects of the gubernaculum and progressive loss of testicular germ cells that culminated in infertility. Testicular failure was associated with significantly decreased testicular weight and impaired sperm production. Inactivation of E2f1 resulted in the loss of germ cell polarity and abnormal tight junction assembly, which in turn contributed to germ cell loss. Abnormalities in cell cycle gene expression were identified. Germ cell depletion in the adult mice did not occur by apoptosis. Testicular Wnt4 gene and protein expression significantly increased as E2f1-null mice matured and aged. To validate that the increase in Wnt4 expression played a role in the fertility defects, E2f1-null mice were crossed to Wnt4-flox and Stra8-Cre mice to delete Wnt4 in the germ cells. Mice lacking E2f1 and Wnt4 in germ cell had normal fertility. Thus, in the absence of E2f1, increased WNT4 expression negatively impacted mouse spermatogenesis, as shown by the normal male fertility of the double-null mouse model. CONCLUSIONS: E2F1 plays an important role in testicular descent and function. In the absence of E2f1, increased Wnt4 expression correlated with germ cell loss, suggesting a novel role of Wnt4 in spermatogonial germ cell survival, and E2f1 as a repressor of Wnt4 in the testis. These results suggest that E2f1 governs developmental events in the testis causing inappropriate upregulation of Wnt4 that gave rise to spermatogenic failure and infertility.
